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IN_THE F-REGION OF ‘I111i TONOSPLERI
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Geomagnetizm 1 Acronomiva by V. I. Dbrobzhev
Tom 8, No.l, 170-177,
[zdatel'stvo "NAURA'Y, 19068,
SUMMARY

This note shows that experiment qualitatively corroborates that the
12-hour clectric field component trans(erred from the dynamo-region may play
a specitic role in the occurrence of ionization's vertical drift in the F-
region of the ionosphere. ‘

It has been shown in the works [1—4]), devoted to the computation of
horizontal and vertical ionization drifts in the F-region of the ionosphere
that in the Jatter drift may be caused by the clectric fields transferred
from the dynamo-region.  According to these works the vertical drift velo-
city is linked with the magnitude of the clectric {icld emerging from the
dynamo-region and also with the value and inclination of the Earth's magne-
tic field in the following manner:

Ey
vvert = _l.l’,__ cos 1,

where [ is the intensity of the magnetic field; L, is the intensity compo-
nent of the clectric tield dirvected castward; T is the magnetic inclination.

Brought lorth below is the compu‘rison of the value and direction of the
vertical drift of jonization computed by formula (1) and determined by the
frequency -dispersed method |5—7].

When computing vy, for Alma-Ata, the distribution of variations was
utilized of the magnitude and direction of the 12-hour component of the clec-
tric ficeld for the latitude 307, brought out in the work [4] and estimated
from the dvnamo-theory ol geomagnetic variations.  The results ol calculations
arce shown in Fig.l (heavy solid line).  The local longitude time is plotted
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the abscissa and expressed in hours, and the value and direction of drift
velocity in ordinates, whercupon the drift's upward direction is taken for
the positive direction (relative to the plane of the horizon). It may be
scen that the value of drift velocity
varies from 1 to 4.5 m/sec. The drift's

direction as a function of the time of ZiFﬁ it
the day is described by a clear semi- L n ,
diurnal motion periodicity: from 0030 to L’T /\ ) -
17230 and from 1850 to 0030 honrs upward; 7'5 ' 2 ,‘r,/\‘
from 0030 to 0630 and from 1230 to 1830 “ T ;fﬂd
hours downward relative to the horizon gk '/{ A j‘ 4
plane. The amplitude maximum and minimum ﬂf\ P 21 B i 1_
ol vyert correspond respectively to 0930 4 Al TLa LT
and 1530 hours. The results of mcasure- =55\ f/" %\&g[’L'
ments of vyert obtained experimentally ! \§ / : !
during the summer season of 1966 [0], are _ﬂf\ AN el
shown in Fig.l by the thin curve. It was ‘45L\f %

l

found that the value of the drift velocity
varies from 0 to 30 m/sec, with its most
probable value being S to 15 m/sec.  The Fig.1
dirvection is characterized by the prevalent

12-hour motion periodicity.

Comparison of the curve of daily variations shows the synchronism in
the behavior of drift direction obtained theoretically and experimentally.
There is only an insignificant divergence in the phascs of the curves (by
about 1 to 1 and onec-half hou1) As to the value, the theoretically anti-
cipated drift velocity is 3 to 4 times less than the experimental one. This
1s apparently linked with a series of simplifying assumptions, admitted at
the computation of the electric field and of the value of vyepe [4], and
also with the precision in the determination of vertical drift velocity by
the experimental method.

Therefore, experiment qualitatively confirms that the 12-hour component
of the eclectric field, transferred from the dynamo-region, may play a specific
role in the cmergence of the vertical drift of ionization in the F-region of
the ionosphere. On the other hand, according to calculations of [4], a signi-
ficont 24-hour component of vertical drift (vyert = 10 — 20 m/sec) must also
be observed at the altitude of Alma-Ata; it is directed upward in daytime
and downward at nighttime, relative to the horizon plane. 'The results of
harmonic analysis of daily variations of vy 4 give a value of the order of
several meters.  As to the direction, it agrees quite well with the direction
cxpected from the dynamo-theory.

The author is grateful to M. P. Rudina for uscful discussion of the work.
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